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Benzotliiazole Derivatives for fhe Treatment of Diabetes 



Field of th e invention 

The present invention is related to benzothiazole derivatives and flieir tautomers for flie 
Heatoent of metaboHc disorders mediated by insulin resistance or hyperglycemia, 
comprising diabetes type H, inadequate glucose tolerance, insulin resistance, obesity, 
polycystic ovary syndrome (PCOS). 

Bac^Vprmiitid of Ifae inventirwi 

Diabetes melUtus is a serious metabolic disease that is defined by the presence of 
chemicaUy elevated levels of blood glucose (hyperglycemia). The term diabetes mellitus 
encompasses several dififerent hyperglycemic states. These states inchide Type 1 (insulin- 
dependent diabetes mellitus or IDDM) and Type 2 (non-iDsulin dependent diabetes melHtus 
or NIDDM) diabetes. The hyperglycemia present in individuals with Type 1 diabetes is 
associated wifli deficient, reduced, or nonexistent levels of insulin that are insufficient to 
maintain blood ghicose levels wilMn the physiological range. ConventionaUy, Type 1 
diabetes is treated by administration of replacement doses of insulin, generally by a 
parenteral route. 

lype 2 diabetes is an increasingly prevalent disease of aging. It is initiaUy characterized by 
decreased sensitivity to insulin and a compensatoiy elevation in circulating insulin 
concentrations, the latter of which is required to maintain normal blood glucose levels. 

The prevalence of insulin resistance in ghicose intolerant subjects is well known. Reaven et 
al (American Journal of Medicine, 60, 80 (1976)) used a continuous infusion of glucose 
and insulin (insulin/glucose clamp technique) and oral glucose tolerance tests to 
demonstrate that insulm resistance exists in a diverse group of non-obese, non-ket»tic 
subjects. These subjects ranged &om borderline glucose tolerant to overt, festing 
hyperglycemia The diabetic groups in these studies included both insulin dependent 
(IDDM) and non-insulin dependent (NIDDM) subjects. 
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Coincident with sustained insulin resistance is the more easily determined hyper- 
insulinemia, which may be measured by accurate determination of circulating plasma 
insulin concentration in the plasma of subjects. Hyperinsulinemia may be present as a result 
of iasulin resistance, such as is in obese and/or diabetic (NIDDM) subjects and/or glucose 
5 intolerant subjects, or in IDDM subjects, as a consequence of over injection of insulin 
compared wifli normal physiological release of tiie hormone by tiie endocrine pancreas. 

The association of hyperinsulinemia and insulin resistance with obesity has been well 
established by numerous experimental, clinical and epidemiological studies (Stout, 
Metabolism, 34, 7 (1985)). 

10 The assodation of hyperinsulinemia and insulin resistance with Polycystic Ovary 

Syndrome (PCOS) is also well acknowledged (Diamanti-Kandarakis et al.; Therapeutic 
effects of metftmnin on insulin resistance and hyperandrogpnism in polycystic ovary 
syndrome; Euwpean Journal of Endocrinology 138, 269-274 (1998), Andrea Dunai^ 
Insulm Resistance and the Polycystic Ovary Syndrome : Mechanism and Imptications for 

15 Pathogenesis; Endocrine Reviews 18(6), 774-800 (1997)). 

Type n diabetes mellitus is currentiy treated with sulfonyhireas, biguanides, such as 

Metformin and titiassblid^edibnes, such as Troglifazdne, Rosiglitazone orPiogHiazonei^s 

oral hypoglycemic agents. 

The compounds of tiie present invention are disclosed in WO 01/47920 (AppHed Research 
20 Systems ARS NV) in which benzazoles derivatives of fijrmula (A) are described in 
particular for tiie treatment of neuronal disorders, autoimmune diseases, cancer and 

cardiovascular diseases : 



SiitriTnar y pf the invention 



The present invention relates to the use of benzothiazole derivatives of formula (I) for the 
manufecture of a medicament for the treatment of metabolic disorders mediated by insulin 
resistance or hyperglycemia, comprising diabetes type n, inadequate glucose tolerance, 
insulin resistance, obesity, polycystic ovary syndrome (PCOS). 

H 

Detained description of flie invention 

The following paragr^ provide definitions of the various chemical moieties that make 
up flie conapounds according to the invention and are intended to ^ly unifonnly 
throug^iout the specification and claims unless an otherwise expressly set out definition 
provides a broader definition. 

'•Ci-Ce -alkyl" refers to alkyl groi^w having 1 to 6 carbon atoms. This term is exemplified 
by groi^ such as methyl, ethyl, n-propyl, isopropyl, n-butyl, isobutyl, tert-butyl, n-butyl, 
n-pentyl, n-hexyl and the like. 

"Aryr refers to an unsaturated aromatic carbocycKc groiq) of fixMn 6 to 14 carbon atoms 
having a single ring (e.g., phenyl) or multiple condensed rings (e.g., n^hthyl). Preferred 
aryl include phenyl, n^hfliyl, phenantrenyl and the like. 

••Ci-CValkyl aiyl" refers to Ci-Q-alkyl gioiq>s having an aryl substituent, including benzyl, 
phCTethyl and the like. 

'•Heteroaryr refers to a monocyclic heteioatomatic, or a bicycUc or a tricyclic fused-ring 
heteroaromatic group. Particular examples of heteroaromatic groups include optionally 
substituted pyridyl, pyrrolyl, finyl, thienyl, imidazolyl, oxazolyl, isoxazolyl, tWazolyl, 
isothiazolyl.pyiazolyl, lA3-triazolyl, 1,2,4-triazolyl, 1,2,3-oxadiazolyl, 1,2,4-oxadia- 
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zolyl, 1,2,5-oxadiazolyl, l,3,4-oxadiazolyl,l,3,4-triazmyl, l,2,3-triazmyl,benzofuiyl, [2,3- 
dfliydro]benzo&ryl, isobenzo&ryl, benzotiuenyl, benzotriazolyl, isobenzothienyl, indolyl, 
isoindolyl, 3H-indolyl, benzimidazolyl, iimdazo[l,2-a]pyridyl, benzothiazolyl, benzoxa- 
zolyl, quinolizmyl, quinazolinyl, pthalazinyl, quinoxalmyl, dnnolinyl, napthyridinyl, 
pyrido[3,4-b]pyridyl, pyrido[3^-b]pyridyl. pyrido[4,3-b]pyridyl, quinolyl, isoquinolyl, 
tettazolyl, 5.6.7,8-tettahydioquinolyl, 5,6,7,8-tetiahydioisoqiiiiiolyl, puimyl, pteridinyl. 
carbazolyl, xanfhenyl orbenzoquinolyl. 

«Ci-C6-alkyl heteroaiyr refers to Ci-Cg-alkyl groups having a heteroaryl substituent, 
includmg 2-fiirylmefliyl, 2-thienylmefhyi. 2-(lH-indol-3-yl)efliyl and the like. 

"Ca-Q-alkenyr refers to alkenyl groups preferably having from 2 to 6 carbon atoms and 
having at least 1 or 2 sites of alfcenyl unsaturation. Preferable alkenyl groiq)s include 
eflienyl (-CHMZHz), n-2-propenyl (allyl, -CH2CH=CH2) and the like. 

"C2-C6-alkenyl aryl" refers to Cz-Ce-alkenyl groups having an aryl substituent, including 2- 
phenylvinyl and the like. 

«C2-C6-alkenyl heteroaryl" refers to Ci-Ce-alkenyl groups having a heteroaryl substituent, 
- ;»/.iii^;nrr '>_<"^_»>vriHitivl^vinvl and the like. 

"C2-Q-alkynyl" refers to alkynyl groups preferably having from 2 to 6 carbon atoms and 
having at least 1-2 sites of alkynyl unsaturation, preferred alkynyl groifl?s include eflxynyl 
(-CM3I), propargyl (-CHiC^CH), and the like. 

«C2-C6-alkynyl aryl" refers to Ci-Cs-aJkyiqrl groiQ>s having an aryl substituent, including 

ph^aiyleihynyl and ihc like. 
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"Ca-Cg-cycloalkyr refers to a saturated carbocyclic group of from 3 to 8 carbon atoms 
having a single ring ie.g., cyclohexyl) or multiple condensed rings (e.g., noibomyl). 
Preferred cycloalkyl include cyclopenlyl, cyclohexyl, norbomyl and the like. 

••Ci-Q-alkyl cycloalkyr refers to C,-Q-alkyl groups having a cyclo^^ 
inchiding cyclohexyhnethyl, cyclopentylpiopyl, and the like. 

"heterocycloalkyr refers to a Q-Q-cycloalkyl group according to the definition above, in 
which 1 to 3 carbon atoms are replaced by hetero atoms chosen from the group consisting 
of O. S, NR, R being defined as hydrogen or Ci-Cg alkyl. Preferred heterocycloalkyl 
include pyirohdine, piperidine, pipetazme, 1-methylpiperazine, moipholine, and the like. 

*'C,-C6.alkyl heterocycloalkyl" refers to C,-Q-alkyl groups having a heterocycloalkyl 
substitaent, mcluding 2-(l-pyrrolidinyl)ethyl, 4-moipholinyhnethyl, (l-methyl-4- 
piperidinyl)methyl and the like. 

"Carboxy" refers to the group -C(0)OH. 

"Ci-Q-alkyl carboxy" refers to Ci-Cs-alkyl groups having a carboxy substituent, including 
15 2-carbo3^e1hyl and the like. 

"Acyl" refers to Ihe group -C(0)R where R includes H, "Ci-Q-alkyl", "Ca-Q-alkenyl", 
"C2-C6-alkynyl", "Ca-Cg-cycloalkyr, "heterocycloallqrl", "aryl", *lieteroaryn "Ci-Cg-alkyl 
aryl" or "Q-Q-alkyl heteioaryP', "Cz-Q-alkenyl aiyl", «C2-C6-alkenyl heteroaryl". 
Q-alkynyl aiyl", "Cz-Ce-alkynylheteroaryl", "Ci-Q-alkyl cycloalkyl", "Ci-Q-alkyl 
20 heterocycloalkyl". 

*'Ci-Q-alkyl acyl" refers to Ci-Q-alkyl groups having an acyl substituent, including 2- 
acetylethyl and the like. 

"Aryl acyl" refers to aryl groups having an acyl substituent, including 2-acetylphenyl and 
the like. 



-6- 



•'Heteroaiyl acyl" refers to hetereoaryl groups having an acyl substituent. including 2- 
acetylpyridyl and the like. 

«C3-C8-Chetero)cycloalkyl acyl" refers to 3 to 8 membeied cycloalkyl or heterocycloalkyl 
groups having an acyl substitueat 

5 "Acy W refers to flie groiq) -OC(0)R where R includes H, "Ci-Q-alkyr, "C^-Ce- 
alkenyl", "Cz-Ce-alkynyF, ^^Cs-Cg-cycloalkyr, "heterocycloalkyl", "aryl", "heteroaiyl", 
"Ci-Ce-illcyl aiyl" or "d-Ce-allcyl heteroaryl", "Ca-Cs-alkenyl aiyF, "Qi-Q-alkenyl 
heteroaryl", "C^-Q-alkynyl aryl", "Ca-Qj-alkynylheteroaryl". "Ci-C^-alkyl cycloalkyl". 
"Ci-Ce-alkyl heterocycloalkyl". 

10 "Ci-C6-alkyl acyloxy" refers to Ci-Ce-alkyl groiq)S having an acyloxy substituent, 
mcluding 2-(ace1yloxy)ethyl and flie like. 

"Alkoxy" refers to Ihe group -O-R where R mchides "Ci-Cfi-alkyl", "Cz-Q-alkenyl", "C2- 
C6-alkynyl", "Cs-Cs-cycloalkyr. "heterocycloalkyr. "aryl", 'Tieteroaiyl". "d-Q-alkyl 
aryl" or "Ci-Q-alkyl heteroaryl", "C^-Q-alkenyl aryl", "Ca-Cfi-alkenyl heteroaryl". "C2- 
15 C6-alkynyl aryl", "Cz-Q-alkynylheteroatyr, "Ci-Ce-alkyI cycloalkyl", "Ci-Q-alkyl 

V> o>torrfc/*xrc1r»al1o/1^* . _ . - _ .. 

"Ci-C6-alkyl alkoxy" refers to Ci-Ce-alkyl ffongs having an alkoxy substituent, including 
2-ethoxyefliyl and the like. 

"Alkoxycarbonyl" refers to Ihe groi^^O)OR where R includes "d-Ce-alkyl", "Ca-Ce- 
20 alkenyl", "Ca-Q-alkynyr, "Cs-Cg-cycloalkyl". "heterocycloalkyl", "aryl". ^Tieteroaryr. 
"Ci-Cr.-a3k3,'l srv'l" or "Ci-Ce-alkyl heteroaryl", "C2-C6-alfcenyl aryF. "Ci-Ce-alkenyl 

"Cj-Ci-sJbmyl ar/l", «C2-C6-aii3nLiyIhsterosryn "Ci-Cg-alkyi Qfcloalkyn 



"Ammocarbonyr refeis to the group -C(0)NRR' where each R, R' includes independent!: 
hydrogen, "Cx-Ce-alkyl", "Cz-Qj-alkenyl", "Ca-Cg-aJkynyl", "Ca-Cs-cycloalkyl", 
'•heterocycloalkyl", "aryl", "heteroaiyl", "Ci-Q-aliyl aryl" or "Ci-Cg-alkyl heteioaryl", 
"Ca-Cfi-alkenyl aryl", "Ca-Cg-alkenyl heteioaiyr, "Ci-Qj-aBtynyl aryl", "Ca-Cg- 
alkynylheteroaryl", "Ci-Q-alkyl cycloalkyl", "Q-Q-alkyl heteiocycloalkyr. 

"Ci-Ce-alkyl aminocarbonyl" refers to Ci-Ce-allcyl groups having an aminocarbonyl 
substituent, including 2-(dimethylaminocarbonyl)ethyl and the like. 

"Acylamino" refers to the group -NRC(0)R' where each R, R' is independently hydrogen, 
"Ci-Q-alkyr, "Cz-Cg-alkenyl", "Ca-Cfi-aJkynyl", "Cj-Cg-cycloalkyl", ^Tieterocycloalkyl", 
"aryl", "heteroaiyl", "Ci-Ce-alkyI aryl" or "Ci-Q-aliyl heteroaryl", "Ca-Ce-alkenyl aiyl", 
"C2-C6-alkenyl heteroaryl", "Ca-Ce-alkynyl aiyl", "Cz-Q-alkynylheteroaiyr, "Ci-Cg-alkyI 
cycloalkyl", "Ci-Q-alkyl heterocycloalkyl". 

"Ci-Cfi-alkyl acylamino" refers to Ci-Cg-alkyl groiq>s having an acylamino substitueni 
mcluding 2-(propionylamino)ethyl and the like. 

"Ureido" refers to the group -NRC(0)NR'R" where each R, R% R" is mdependently 
hydrogen, "Ci-Ce-alkyl", "Ca-Cs-alkenyl", "Ci-Cfi-alkynyl", "Ca-Cg-cycloalkyl", 
"heterocycloalkyl", "aryl", "heteroaryl", "Ci-Cg-alkyl aryl" or "Ci-Ce-alkyl heteroaryl", 
"Ca-Ce-alkenyl aryl", "C2-C6-alkenyl heteroaryl", "Cz-Ce-alkynyl aryl", "C2-C6- 
alkynylheteroaryr, "Ci-Q-alkyl cycloalkyl", "Ci-Cg-alkyl heterocycloalfcyl", and where R' 
and R", together with the nitrogen atom to which they are attached, can optionally form a 
3-8-meinbered heterot^cloalkyl ring. 

"Ci-Cfi-alkyl ureido" refers to Ci-Ce-alkyI groups having an ureido substituent, mcluding 2- 
(Ar-methylureido)ethyl and the hke. 

"Carbamate" refers to the group -NRC(0)OR' where each R, R' is independently 
hydrogen, "Ci-Q-alkyl", "Ca-Ce-alkenyl", "Ca-Cs-alkynyl", "Ca-Cg-cycloalkyl", 
*lxeterocycloa]kyl», "aryl", "heteroaiyl", "Ci-Cg-alkyl aiyl" or "Ci-Cg-alkyl heteroaiyl". 



"C2-C6-alkenyl aryl", "Q-Ce-alkenyl heteroaryl", "Ca-Ce-alkynyl aryl", "Ca-Ce- 
alkynylheteroaryl", "Ci-Ce-aHcyl cycloalkyl", "d-Cfi-alkyl heterocycloalkyl". 

"Amino" refers to the group -NRR' where each R, R' is independently hydrogpn, "Ci-Q- 
alkyr, "Ca-Cfi-alkenyr. "Ca-Cs-alkynyl", "Cj-Cg-cycloalkyr , "heterocycloa]kyr, "aryl", 
"heteroaryl", "Ci-Ce-alkyl aryl" or "Ci-Q-alkyl heteroaryl", "Cj-Ce-alkenyl aryl", "C2-C6- 
alkenylheteroaryr, "Ca-Ce-alkynyl aryl", "Cj-Ce-alkynylheteroaryl", "Ci-Ce-alkyl 
cycloalkyl", "Ci-Cg-alkyl heterocycloalkyl", and where R and R', together wilh the 
nitrogen atom to which Ihey are attached, can optionally form a 3-8-membered hetero- 
cycloalkyl ring. 

"Ci-Ce-alkyl amino" refers to Ci-Ce-alkyl groi?)S having an amino substituent, including 2- 
(l-pynolidinyl)ethyl and the like. 

"Ammonium" refers to a positively charged groiq) -N^'R", v/bete each R, R%R" is 
independently, "Ci-Ce-alkyl", "C^-Q-alkenyl", "Ca-Qj-alkynyl", "Ca-Cs-cycloalkyl", 
'•heterocycloalkyl", "Ci-Ce-alkyl aryl" or "Ci-U-alkyl heteroaryl", "Cz-Cg-alkenyl aryl", 
«C2-C6-a]fcenyl heteroaryl", "Ca-Q-alkynyl aryl", "Cz-U-alkynylheteroaryl", "Ci-Ce-alkyl 
cycloalkyl", "Ci-Cs-alkyl heterocycloalkyl", and where R and R', togetiier wifli the 
~ nitcogen atom to Which fhey areattacKed; can dpticsnaiiy form a 3-&-meanbered 
heterocycloalkyl ring. 

«Ci-C6-allqrl ammonium" refers to d-Ce-alkyl groups having an ammonium substituent, 
including 2-(l-pyirolidinyl)ethyl and the like. 

•Halogen" refers to fluoro, chloro, bromo and iodo atoms. 

«ri„iiH^:ytaf' rdfetD to a axom -fjSQi-R-TteeinRis gsiectsdfiismB, "C-.-Cs-allyr, 
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Ce-alkynyl aryl", "C^-Ce-alkynylheteroaiyl", "Ci-Q-aTkyl cycloalkyl", "Ci-Q-aJkyl 
heterocycloalkyl". 

'X^i-Cg-alkyl sulfonyloxy" refers to Ci-Q-alkyl groups having a sulfonyloxy substituent, 
including 2-(methylsulfenyloxy)ethyl and the like. 

5 "Sulfimyl" refers to gfoap "-SC)2-R" \i*erein R is selected from H, "aryl", "heteroaryl", 
"Ci-Ce-alkyl", "d-C^-alkyl" substituted with halogens, e.g., an -SO2-CF3 groijp, "C2-C6- 
alkenyl", "Ca-Q-alkynyl", "Ca-Cg-cycloalkyr, 'lieterocycloalkyr, "aryl", "heteroaryl", 
"Ci-Ce-alkyl aryl" or "Ci-Q-alkyl heteroaryl", "C2-C6-alkenyl aryl", "C2-C6-alkenyl 
heteroaryl", "Ca-Ce-alkynyl aryl", "C2-C6-alkynylheteioaryr, "Ci-Q-alkyl cycloalkyr, 
10 "Ci-Q-alkyl heterocycloalkyl". 

"Ci-Cg-alkyl sulfonyl" refers to Ci-Ce-alkyI groups having a sulfonyl substituent, including 
2-(methylsulfbnyl)ethyl and the like, 

"Sulfinyl" refers to a gioiq) "-S(0)-R" wherein R is selected from H, "Ci-Ce-alkyl", "Ci- 
Ce-alkyl" substituted witii halogens, e.g., an -SO-CF3 group, "Qi-Ce-alkenyl", "C2-C6- 
15 alkynyl", "Cs-Cg-cycloalkyl", ^lieterocycloalkyr, "aryl", "heteroaryl", "Ci-Cs-alkyl aryl" 
or "Ci-Cfi-alkyl heteroaryl", "Ca-Ce-alkenyl aryl", "C2-C6-alkenyl heteroaryl", "C2-C6- 
alkynyl aiyl", "C2-C6-alkynylheteroaryr, "Ci-Cg-alkyl cycloalkyl", "Ci-Q-alkyl 
heterocycloalkyl". 

"Ci-Ce-alkyl sulfinyl" refers to Ci-Q-alkyl groups having a sulfinyl substituent, including 
20 2-(methylsulfinyl)ethyl and the like. 

"Sulfenyl" refers to groiQ)s -S-R where R includes H, "Ci-Cg-alkyl", "Ci-Q-alkyl" 
substituted with halogens, e.g., an-SO-CFa group, "C2-C6-alkenyl", "C2-C6-alkynyl", "C3- 
Q-cycloalkyl", "heterocycloalkyl", "aryl", ♦'heteroaryl", "Ci-Cg-alkyI aryl" or "Ci-Q-alkyl 
heteroaryl", "C2-C6-alkenyl aryl", "C2-C6-alkenyl heteroaryl", "C2-C6-a]kynyl aryl", "C2- 
25 Q-alkynylheteroaryl", "Ci-Q-alkyl cycloalkyl", "Ci-Q-alkyl heterocycloalkyr. Preferred 
sulfenyl groups include methylsulfenyl, ethylsulfenyl, and the like. 
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"Ci-Ce-alkyl sulfenyl" refers to Ci-Q-alkyl groups having a sulfaoyl substituent, including 
2-(ethylsulfiinyl)ethyl and fhe like. 

"Sulfonylamino" refers to a group -NRSO2-R' where each R, R' includes independentty 
hydrogen, "Ci-Ce-alkyl", "Ca-Ce-alkenyl", "Ca-Ce-alkynyl", "Cs-Cg-cycloalkyF, 
5 'lieteiocycloalkyl", "aryl", "heteroaryl", "Ci-Ce-aUcyl aryl" or "Ci-Ce-alkyl heteroaryl", 
'•Ca-Ce-alkenyl aiyl", "C2-C6-alkenyl heteroaryl", "C2-C6-alkynyl aryl", "C2-C6- 
alkynylheteroaiyl", "Ci-Ce-alkyl cycloalkyr, "Ci-Q-alkyl heterocycloalkyl". 

"Ci-Ce-alkyl sulfonylamino" refers to Ci-Ce-alkyl groups having a sulfonylamino 
siibstituen^ including 2-(efliylsulfonylamino)efliyl and Hxe like. 

10 "Aminosulfonyl" refers to a group -SO2-NRR' where each R, R* includes independently 
hydrogen, "Ci-Ce-alkyl", "Cz-Q-alkenyl", "Ca-Ce-alkynyl", "Ca-Cs-cycloalkyl", 
"heterocycloalkyl", "aryl", "heteroaryl", "Ci-Ce-alkyl aryl" or "Ci-Q-alkyl heteroaryl", 
*'C2-C6-a]kenyl aryl", "Cz-Ce-alkenyl heteroaryl", "C2-C6-alkynyl aryl", "C2-C6- 
alkynylheteroaryr, "Ci-Ce-alkyl cycloalkyl", "Ci-Ce-alkyl heterocycloalkyl". 

15 "Ci-Cfi-alkyl aminosulfonyl" refers to Ci-Cfi-attyl &coaps having an aminosulfonyl 
sabstitaen^ including 2-(cyclohexylaminosulfonyl)efhyl and the.like. _ 

"Substituted or unsubstituted" : Unless otherwise constrained by Ihe definition of the indir 
vidual substituent, the above set out groups, like "alkyl", "alkenyl", "alkynyl", "aryl" and 
'•heteroaryl" etc. groups can optionally be substituted with from 1 to 5 substituents selected 
20 from Ihe group consisting of "Ci-Cg-alkyl", "Cz-Q-alkenyl", "C2-C6-alkynyl", 

"cycloalkyl", "heterocycloalkyl", "d-Q-alkyl aryl", "Ci-Ce-alkyl heteroaryl", "Ci-Ce- 
aayl cycloalkyl" "Ci-Cfi-alisyl heterocyclosJkyr, "amino", "ammomum", 
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lactams, lactons, cycUc anhydrides, but also acetals, thioacetals, amiaals foimed by ring 
closure for instance in an effort to obtain a protective group. 

'ThannaceuticaUy acceptable salts or complexes" refers to salts or conq>lexes of the belo^ 
identified compounds of formula (I) that retain the desired biological activity. Examples ol 
such salts include, but are not restricted to acid addition salts formed with inorganic acids 
ie.g. hydrochloric acid, hydrobromic acid, sul&ric add, phosphoric acid, nitric acid, and 
the like), and salts formed with organic adds such as acetic add, oxaKc add, tartaric add, 
succinic add, maHc acid, fomaric acid, inaldc add, ascorbic acid, benzoic acid, tannic acic 
pamoic acid, alginic add, polyglutamic add, naphflialene sulfonic add, n^hthalene 
disulfonic add, mefhanesulfonic add andpoly-galactuionic add. Said compounds can also 
be administered as pharmaceutically acceptable quaternary salts known by a person skilled 
in the art, which specifically include flie quartemary ammonium salt of the formula - 
NR,R',R" Zr, wherem R, R', R" is independently hydrogen, alkyl, or benzyl, Ci-Cs-alkyI, 
C2-C6-alkenyl, Ca-Cg-alkynyl, Ci-Q-alkyl aryl, Ci-Q-alkyl heteroaiyl, cycloalkyl, 
heterocycloalkyl, and Z is a counterion, including chloride, bromide, iodide, -O-alkyl, 
toluenesulfonate, methylsulfonate, sulfonate, phosphate, or carboxylate (such as benzbate, 
succinate, acetate, glycolate, maleate, malate, fumarate, citrate, tartrate, ascorbate, 
cinnamoate, mandeloate, and diphenylacetate). 

•ThannaceuticaUy active derivative" refers to any compound that upon administration to 
the rec5>ient, is enable of providing directly or indirectly, the activity disclosed herein. 

"Enantiomeric excess" (ee) refers to the products that are obtained by an asymmetric syn- 
thesis, i.e. a synthesis mvolving non-racemic starting materials and/or reagents or a syn- 
thesis comprising at least one enantioselective step, whereby a surplus of one enantiomer in 
the order of at least about 52% ee is yielded. 

It was now found that benzolhiazole derivatives according to formula I are suitable for the 
treatment of diabetes type n. 
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The compounds according to the present invention are ftose of formula I. 

0) 

In the compounds according to formula I 

G is an unsubstituted or substituted pyrimidinyl group. 

L is an unsubstituted or substituted Ci-Ce-alkoxy, or an amino group, or an unsubstituted or 
a substituted 3-8 membered heterocycloalkyl, containing at least one heteroatom selected 
ftomN, O, S (e.g. apq>erazine, apiperidine, amorpholine, apyrroUdine). 

is selected from the group comprising or consisting of hydrogen, sulfimyl, amino, 
tmsubstituted or substituted d-Ce-alkyl, unsubstituted or substituted Ca-Ce-aDcenyl, 
unsubstitixted or substituted C-Q-alkynyl or Ci-Ce-alkoxy, unsubstituted or substituted 
aryl (e.g. phenyl), halogen, cyano or hydroxy. 

Preferably Bi is H or C1-C3 alkyl (e.g. a methyl or ethyl groiq)). 

Formula (T) also conq«ises its fautomers, its geometrical isomers, its optically active forms 
as enantiomers, diastereomers and its racemate forms, as well as phaimaceutically 
acceptable salts tiiereof. Preferred pharmaceutically acceptable sails of Ihe formula (D are 
acid addition salts formed witii pharmaceutically acceptable acids like hydrochloride, 
hydrobromide, sulfete or bisulfate, phosphate or hydrogen phosphate, acetate, benzoate, 

1^ s yj—.-^-r.-r^ilt jTi^e- 2Ed~?zrtJriclU5Ji^^ 3£lk3. 
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A specific embodiment of the present invention consists in benzothiazole acetonitriles of 
finxQuIa (la) in its tautomeric fonns, e.g. the below ones : 




B} and L are as ddOned &r fonnula (I). 

According to a specific embodiment, the moiety L is an amino gjcoup of Ihe fimnula 
-m?K* wherein and are each independently fi»m each olher H, unsubstituted or 
substituted Ci-Qs-alkyl, unsubstituted or substituted Q-Q-aDcBnyl, unsubstituted or 
substituted C2-C6-alkynyl, unsubstituted or substituted Ci-Q-alkoxy, unsubstituted or 
substituted aiyl, unsubstituted or substituted heteroaryl, unsubstituted or substituted 
saturated or unsaturated 3-8-membered cycloalkyl, unsubstituted or substituted 3-8- 
membered heterocycloalkyl, (wherein said cycloalkyl, heterocycloalkyl, aiyl or heteroaryl 
groves may be fused wifli 1-2 further cycloalkyl, heterocycloalkyl, aiyl or heteroaryl 
groiip), unsubstituted or substituted Ci-Q-alkjrl atyl, unsiibstitiited or substituted Ci-Ce- 
alkyl heteroaryl, unsubstituted or substituted Ci-Q-aJkenyl aryl, unsubstituted or 
substituted Ci-Q-alkenyl heteroaryl, unsubstituted or substituted Ci-Cs-alkynyl aryl, 
unsubstituted or substituted Ci-Qj-allynyl heteroaryl, unsubstituted or substituted Ci-Q- 
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alkyl cycloaJkyl, unsubstituted or svibstitated C:-Q-alkyl hetetocycloalkyl, imsubstituted or 
substituted Ci-Ce-alkenyl cycloalkyl, unsubstituted or substituted Ci-Ce-aBcenyl 
heterocycloalkyl, unsubstituted or substituted Ci-Ce-alkynyl cycloalkyl, unsubstituted or 
substituted Ci-Q-alkynyl heterocycloalkyl. 

Alternatively, and R'* may form a ring together with the nitix>gen to which liiey are 
bound. 

m a specific embodiment, is hydrogen or a mefliyl or ethyl or propyl group and R'' is 
selected from the group consisting of unsubstituted or substituted (Ci-CeValkyl, 
unsubstituted or substituted Ci-Ce alkyl-aryl, unsubstituted or substituted Ci-Ce-alkyl- 
heteroaryl, unsubstituted or substituted cycloalkyl unsubstituted or substituted 
heterocycloalkyl, unsubstituted or substituted aryl or heteroaryl and unsubstituted or 
substituted 4-8 membered saturated or unsaturated cycloalkyl. 

In a fiirther specific embodiment, R^ and R^ form a substituted or unsubstituted piperazine 
or a piperidine or a morpholine or a pyrrolidine ring together with tiie nitrogen to which 
they are bound, whereby said optional substituent is selected ftom the group consisting of 
unsubstituted or substituted Ci-Cg-alkyl, unsubstituted or substituted Cz-Ce-alkenyl, 
imiiOMtitutedOT substituted C^-C^-a^ unsubstituted or substituted d-Gs-alkoxy, 
unsubstituted or substituted aryl, unsubstituted or substituted heteioaiyl, unsubstituted or 
substituted saturated or unsaturated 3-8-membered cycloalkyl, unsubstituted or substituted 
3.8-membered heterocycloalkyl, (wherein said cycloalkyl, heterocycloalkyl, aryl or 
heteroaryl groups may be fiisedwitii 1-2 furiher cycloalkyl, heterocycloalkyl, aryl or 
heteroaryl group), unsubstituted or substituted Q-Q-alkyl aryl, unsubstituted or substituted 
Ci-C6-a3ferl hctsroaiyi, unsiiEsnnnso or si-osuiuicu v-i-^^.-.-x^".*- ^ 
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heterocycloalkyl, unsubstituted or substituted Ci-C6-alkynyl cycloalkyl, unsubstituted or 
substituted Ci-Ce-alkynyl heterocycloalkyl. 

In a specific ^ttibodimeiit L is selected fiom : 




(d) (e) (f) 



5 wherein n is 1 to 3, preferably 1 or 2. 

andR^ are independently selected j&om each other from the group consisting of H, 
substituted or unsubstituted Ci-C6 alkyl, substituted or unsubstituted aryl or substituted or 
unsubstituted heteroaiyl, substituted or unsubstituted Ci-C6 alkyl-aryl and substituted or 
unsubstituted Ci-Ce-alkyl-heteroaiyL 

10 L being the moiety (d) is particularly preferred 

Compounds of formula (I) are suitable for the use as medicament, in particular for the 
treatment and/or prevention of metabolic disorders mediated by insulin resistance or 
hyperglycemia, conqmsing diabetes ^rpe BE, inadequate glucose tolerance, insulin 
resistance, obesity, polycystic ovary syndrome (PCOS), in particular for diabetes type H. 
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Specific exanq)les of canq)Ounds of foimula I include the following: 
l,3-benz»thiazol-2-yl(2,6-dimel3ioxy-4-pyriimdinyl)acetonitrile 
l,3-benzothiazol-2-yl(2-{[2-(lH-imidazol-5-yl)efiiyl]amino}-4-pyii^ 
l,3-benzothiazol-2-yl[2-(l-piperazinyl)-4-pyiinddinyl]acetonittile 
5 i3.benzotMazol-2-yl[2-(4-benzyl-l-piperidinyl)-4-pyrinmdinyl]aceh^ 

l,3-benzo1iiiazol-2-yl[2-(4-naethyl-l-piperazinylH-py*M>^<^^ 

1 ,3 -benzothiazol-2-yl[2-(4-niorpholinyl)-4-pyrimidinyl]acetonitrile 

13-benzothiazol-2-yl[2-(me1iiylamino)-4-pyrimidinyl]acetonitrile 

13-benzolMazol-2-yl(2-{4-[2<4-nioipholinyl)efliyl]-l-piperazinyl}-4-py^ 
10 acetonitrile 

13-benzothiazol-2-yl{2-[4-(ben2yloxy)-l-piperidinyl]-4-pyrimidinyl}acetom^^ 

l-3-benzo11aazol-2-yl[2-(4-hydroxyriTpipendinyl)T^^ 

l,3-benzolMazol-2-yl(2-{[2-(dimetiiylamino)e1hyl]amino}-4-pyTinudu^^ 
l,3-benzothiazol-2-yl[2-(dinielhylamino)-4-pyrimidinyl]acelxmitr^^ 
15 i3-benzothiazol-2-yl{2-[(2-nDie1iioxyefliyl)amino]-4-pyrinMdinyl}acetom 

1 ^-b£5iEOlhi5sol-2-yi{2-[(2 hydro^'^myi)2^^ 
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l,3-beii2»tWazol-2-yl{2-[(2-phenyle1hyl)aimno]-4-py^^ 
l,3-beiizotMazol-2-yl(2-{[2-(2-pyridmyl)ethyl]ai^ 

1 ,3 -beDzothiazol-2-yl {2-[(2-pyndiny]me1hyl)ammo]-4-pyr^ acetonitrile 

l,3-beiizotMazol-2-yl{2-[4-(lH-l,2,3-benzotria2ol-l-yl> 
pyrimidinyl}acetomtiile 

l,3-beiizolMazol-2-yl{2-[4-(2-pyrazinyl)-l-piper^^ 

l,3-benzotMazol-2-yl{2-[4-(2-pyriinidmyl)-l-pipe^^ 

13-benzolMazol-2-yl(2-{[2-(3-pyridinyl)eliiyl]an^ 

l,3-beiizothiazol-2-yl(5-bromo-2-{[2<dimetiiylanm 
acetonitiile 

l,3-benzotMazol-2-yl{2-[(2-moipholm-4-yletbyl)amm acetonitrile 

l,3-benzothiazol-2-yl[2-(4-{3-[(trifluoromethyl)sulfo^ 
4-yl]acetoiiitrile 

l,3-benzotMazol-2-yl(2-{[3-(2-oxopyiroKdin-l-yl)propyq 
acetonitiile 

l,3-benzothiazol-2-yl(2-{niethyl[3<methylamino)prcq^^ 

l,3-beiizotMazol-2-yl(2-{[3-(4-niethylpiperazin-l-yl)pr^^ 
acetonitiile 

l,3-benzotMazol-2-yl{2-[(3-moipholin-4-ylpropyl)ainino]pyT^ 

l,3-benzotUazol-2-yl(2-{[2-(l-methyl-lH-ixmdazol-4-yl)et^^^ 
yl)acetonitrile 
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l,3-benzothiazol-2-yl(2-{[2-(lH-indol-3-yl)ethyl]aimno}pyriimd^ 

l,3-benzotMazol-2-yl(2-{[2-(4-hy(koxyphenyl)eliiyl]animo}pyriim 

tert-butyl({4-[l,3-benzolMazol-2-yl(cyano)me1hyl]pyiiim 

{2-[(3-aminqptopyl)ammo]pyriimdiii-4-yl}(l,3-be^ 

{2-[(2-ammoethyl)ammo]pyrimidin-4-yl}(13-benzot^ 

l,3-benzotMazol-2-yl(2-{[3-(dimethylainino)propyl]anMno}pyriim 

l,3-benzolMazol-2-yl{2-[(2-pq»eridm-l-ylefliyl)ammo]pyr^ 

l,3-benzotMaTOl-2-yl(2-{[2-(l-mefliyl-lH-iimdazol-5-yl)e^^ 
yl)acetoiiitrile 

l,3-be!nzo1hiazol-2-yl[2-(benzylaiiuno)pyrimidm 

isqpropyl3-({4-[l,3-benzofliiazol-2-yl(cyano)mefhyl]pyriimdin-^^^^ 

l,3-benzolMazol-2-yl{2-[(3-hydroxypropyl)aniino]pyiim 

l,3-benzo1iiiazol-2-yl{2-[(pyridm-3-ylmemyl)ammo]pyium 

13-benzothiazol-2-yl{2-[(pyridm-4-ylme11iyl)ammo]pyTiim 

tert-butyi 4-[2-({4-[l ,3-benzothiazol-2-yl(cyano)mcthyi]pyrin3idin-2"yl}as^^ 
efhyl]phenylcarbamate 

(2-{[2<4-aininDphs!]5rl)3thyl]anmu4pyi^ 
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13-benzotUazol-2-yl[2-({2-[3-(tiifluoromefliyl)phenyl]e1iyl}amm 
yl]acetoiutcile 

13-beiizo1]iiazol-2-yl{2-[(2-hydi03^-2-phenyIethyl)ammo]pyriim 

l,3-beiizo1}iia2»l-2-yl{2-[(2-{[3-(1]ifluoromethyl)py^ 
pyrimidin-4-yl}acetonitrile 

l,3-benzolMazol-2-yl(2-{[2-(3-cUoTophenyl)ethyl]anuno}pyii^^ 

l,3-benzotMazol-2-yl(2-{[2-(3,4-dicU<m>pheiiyl)ethyl]amino}py^ 

l,3-benzolMazol-2-yl(2-{[2-(4-metho:)^henyl)ethyl]a]iiino}pyi±D^ 

1 3-beiizofhiazol-2-yl(2- {[2-(4-me1hylphenyl)efhyl]aiiuno}pyi^ 

1 ,3-beDzolMazol-2-yI(2- {[2-(3-fluo]:ophenyl)ediyl]ainmo}pyr^ 

13-benzothiazol-2-yl(2-{[2-(4-pheaosyphenyl)ethyl]a]iiino}pyri^ 

13-benzo11iiazol-2-yl(2-{[2-(2-phenoxyphenyl)e1hyl]ainino}pyri^ 

l,3-benzol3)iazol-2-yl(2-{[2-(4-hr(mophenyl)efhyl]ammo}pyri^ 

l,3-beiizothiazol-2-yl(2-{[2-(4-fluorpphenyl)e1hyl]ainino}pyrim 

l,3-benzothiazol-2-yl{2-[(2-[14'-biphenyl]-4-ylethyl)aniino]pyi±tmdm 

l,3-beozolMazol-2-yl{2-[(2-{4-piy(froxy(oxido)amino]phenyl}ethyl)ai^ 
yl}acetoiiitiile 

l,3-beimjtMazol-2-yl(2-{[2-(lH-lA4-triazol-l-yl)ethyl]amm 

l,3-beirzothiazol-2-yI(2-{[3-(lH-pyrazol-l-yl)pr<qqrl]ammo}pyi^ 

4-[2-({4-[13-benzotWazol-2-yl(cyano)methyl]pyriimdm 
sulfonamide 
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{2-[(2-pyridin-3-yle1hyl)amino]pyrinudm-4-yl}[5-(trifluoKmie^^ 
yl]acetomtrile 

13-beiizothiazol-2-yl{2-[(lH4etraazol-5-ylme1hyl)ammo]pyiim^ 

l,3-benzolMazol-2-yl[2-(benzyloxy)pyiiimdin-4-yl]acetom^^ 

l,3-be!iizothiazol-2-yl{2-[(4-pyridm-3-yIbenzyl)oxylpyiii^ 

l,3-benzothiazol-2-yl[2-(pyridm-4-ylmeflioxy)pyrimidm-4-yl]acetom^^ 

l,3-benzotMazol-2-yl[2-(K^din-2-ylme1hoxy)pyriimdm 

l^-benzo1hiazol-2-yl[2-(3-pyridia-2-ylpropoxy)pyri^ 

l,3-benzofliiazol-2-yl{2-[(4-melhoxyben2yl)oxy]pyriini^ 

l,3-beaizo1hiazol-2-yl[2-(pyridm-3-ylmefhoxy)pyriimd^ 

13-benzo1iiiazol-2-yl{2-[2-(4-methoxyphenyl)ethoxy]pyriimdi^ 

l,3-beim)thiazol-2-yl[2-([lJ'-biphenyl]-3-ylmeflioxy)pyrimidm-4-yl]ac^^ 

l,3-benzothiazol-2-yl{2-[(3,4^-trimeflioxybenzyl)oxy]pyiMm 

l,3-ben20tMazol-2-yl{2-[(3,4-dicWorobenzyl)oxy]pyrimidin-4-yl}acetQm 

l,3-beittotMazoi-2-yi[2-({3-[(dimejihylainmo)mel3iylJb6^ 
yl]acetomtcile 

l,3-bsn2»ihiazol-2-yl{2-Kl-as3dDpyridm-3-yl)^^ 
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l,3-benzothiazol-2-yl[2-(4-me1hoxyphenoxy)pyriimdm-4-yl]ace 

l,3-benzo11]iazol-2-yl[2<4-buto^heno3y)pyri]nidjn-4-yl]ac^ 

{2.[4-(4-acetylpiperazm-l-yl)phenoxy]pytmudin-4-yl}(l,3 

[2-(4-methoxyphenoxy)pyrimidin-4-yl][5-(trifluoix)methyl)-l,3-be^ 
yljacetonitrile 

N-[2-({4-[13-benzothiazol-2-yl(cyano)methyl]pyriimdin-2^^^ 
chlorobenzamide 

l,3-ben2x>fUazol-2-yl(2-metho3^-4-pyrimidmyl)acetoiiitd 

l,3-ben2othiazol-2-yl[2-({4-[(4-methylpipera2m-l-yl)me11iyl]^^ 
yl]acetoiutriIe 

l,3-benzothiazol-2-yl[2<{4-[(4-benzyl-pq)erazm-l-yl) 
yljacetonitrile 

l,3-benzolMazol-2-yl(2-{[4-(piperazin-l-y]ine1iiyl)ben^ 

l,3-beim>tWazol-2-yl[2-({4-[(4-fonnylpiperazm-l-yl)melhyl]be^ 
yljacetonitrile 

[2<{4-[(4-acetylpiperazm-l-yl)methyl]benzyl}oxy)pyrimldm- 
yl)acetonitrile 

(3H-Beiizothiazol-2-ylidene)-{2-[4<4-[lA4]oxadiazol-3-ylme^^^^ 
benzyloxy]-py]imidm-4-yl}-acetonitrile 

4.(4-{4-[(3H-Ben2olWa2ol-2-yHdene)-cyaiio-melhyl]-pyrimidm^ 
piperazme-l-caibox^lic acid methyl ester 
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2.[4-(4-{4-[(3H-BenzolMazol-2-yUdene)-cyano-metiiyl]-pyriimd^^ 
benzyl)-pq)erazan-l-yl]-acetamide 

(2.{4-[4-(2-ArQmo-acelyl)-piperazm-l-y]methyl]-benzyloxy}-p 
benzothiazol-2-ylidene)-acetomtrile 

5 |^4_(4_{4.[(3H-BeiizolWazol-2-yKdene)-cyano-methyl]-pyri^ 
pq)erazin-l-yl]-acetic acid me&yl ester 

(3H-BeiizotMazol-2-yHdene)<2-{4-[4-(2-mefhDxy-e1hyl)-pipeiaz^ 
benzyloxy} -pyiiimdm-4-yl)-acetomtrile 

4-(4-{4-[(3H-BenzolMazol-2-yHdene)-cyano-methyl]-pyi^ 
10 piperazine-l -caxboxylic acid dimethylamide 

(3H-Beiizoti[iiazol-2-yUdene)-{2-[4<4-ethyl-pipeiazin-l-ylme&^^^ 
4-yl}-acetonitrile 

(3H-Beiizofhiazol-2-yHdene)<2-{4-[4-(2-hydroxy-e1iiyl)-piperazin-l-ylmeth^^^ 
benzyloxy} -pyrimidia-4-yl)-acetonitrile 
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Hie coii?>ovinds of fimmila (T) may be obtained according to the mefliods described in WO 
01/47920. 

A further aspect of the present invention is related to a pharmaceutical composition 
composition a comprising a benzotiiiazole derivative according to formula (I) and at least 
20 one additional drug (in particular an anti-diabetes agent). In one embodiment the further 
d^stes &3mtB arELsdectsd Horn the groi^ con5>nsmg or consisring of insulin (or insuliii 
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Insulins useful with the method of the present inventioii include rapid acting insulins, 
intermediate acting insulins, long acting insulins and combination of intermediate and Ia^^ 
acting insulins. 

Aldose reductase inhibitors useftd in the method of this invention include those known in 
the art. These include the non-limiting list of: 

a) the spno-isoquinoline-pynolidine tetrone compounds disclosed in U.S. Patent No. 
4,927,831 (Malamas), Ihe contents of which ate incorporated herein by reference, 
which includes Aia-509, also known as minalrestat or Spiio[isoquinoline-4(lIQ, 3»- 
pyiroUdine]-l,2%3,5'(2H)-tetrone, and analogs thereof 

b) 2- [(4-bromo-2-fluorophenyl)methyII-6-fluoro- (9CI); 

c) Uie compounds of U.S. Patent No. 4,439,617, the contents of which are incorporated 
herein by reference, which includes Tolrestat, also known as Glycine, N-[[6- 

methoxy-5-(ttifluoromethyl)-l-n^htalenyl]thioxomethyl]-N-methyl-(9CI) or AY- 
27773 and analogs thereof; 

d) Sorbinil (Registra No. 68367-52-2) also known as Spiro[4H-l-benzopyian-4,4'- 
imidazoline]-2',5'-dione, 6-fluato-2,3-dihydro-, (4S)-(9CI) or CP 45634; 

e) Methosorbinil; 

f) Zopolrestat, which is l-Phtalazaneacetic acid, 3,44-dihydro-4-oxo-3-[[5- 
(ttifluoromethyl)-2-benzothia2olyl]methyl]-(9CI) (Registry No.110703-94-1); 

g) Epakestat, which is 3-ThiazoKdineacetic add, 5-[(2E)-2-methyl-3-phenyl-2- 
propenyUdene]-4-oxo-2-thioxo-, (5Z)-(9CI) (Registry No. 82150-09-9); 

h) Zenarestat (Registry No. 1 12733-40-6) or 3-[(4-bromo-2-fluorophenyl)-methyl]-7- 
chlQro-3,4-dihydio-2,4-diaxo-l(2B[)-quinazoline acetic acid; 
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i) Imirestat, also known as 2,7-difluorospko(9H-fluoisne-9,4'-imidazolidine)-2',5'- 
dione; 

j) Ponalrestat (Registry No.72702-95-5), which is 1 -Phtalazineacetic acid, 3-[(4-bKMno- 
2-fluorophenyl)methyl]3,4-dihydro-4-oxo-(9CI) and also known as Stalil or Statyl; 

5 k) ONO-2235, which is 3-ThiazoKdineacetic acid, 5-[(2E)-2-mefliyl-3-phenyl-2- 
propenylidene-4-oxo-2-thioxo-, (5Z)-(9CI); 

1) GP-1447, which is {3-[(4,5,7-tiMuoi6benzofliiazol-2-yl)mefliyl]-5- 
methylph^ylacetic acid}; 

m) Cr-1 12, which is 5-(3-eflioxy-4-pentyloxyphenyl)-2,4-thiazoUdinediane; 

10 n) BAL-ARI 8, which is Glycine, N[(7-fluoro-9-oxo-9H-xanthen-2-yl)sulfonyl]-N- 
methyl-)9CI), Reg.No. 124066-40-6)); 

o) AD-5467, which is 2,3-dihydro-2,8-bis(l-methylethyl)-3-thioxox-4H-l,4- 

benzoxazine-4-acetic acid of the chloride salt fonn (4H-l,4-Benzoxazine-4-acetic 
acid,2,3-dihydro-2,8-bis(l-methylethyl)-3-thioxo-(9CI); 

15 p) ZD5522, which is (3%5'-dunethyl-4'-nitromethylsulfonyl-2-(2-tol3d)acetanilide); 

q) 3,4-dihydro-2,8-diisopiopyl-3-thioxo-2H-l,4-benzoxazine-4-acetic acid; 

r) l.[(3-bromo-2-benzofiiranyl)sulfonyl]-2,4-imidazoKdinedione (M-16209), 

s) NZ-3 14, which is 1 -Imidazolidineacetic acid, 3-[(3-nitrophenyl)methyl]-2,4,5-trioxo- 
9(CI) (RegisTcry Nu.l2G043-99-2), 
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V) SPR-210, wMch is 2H-l,4-BenzotJiia2ine-2.acetic acid, 3, 4.dihydro-3-oxo-4-[(4,5,7 
trifluoro-2-benzothia2olyl)methyl]-(9Cr); 

w) Spito|pyiroUdine-3,6X5'H).pytrolo[l,2,3-de][l,4]beiizoxazine]-2,5,5'^ 8'- 
chlaro-2'-3'-dihydro-(9CI)(also known as AND 138 or 8-chloro-2',3'- 

dihydiospiro[pyiolizine-3,6'(5H)-pynolo-[lA3-de]-[1.4]ben20xazine]2.5,^ 

X) 6-fluoio-2,3-dihydto-2%5»-dioxo-(2S-cis)-spiro[4H-l-benzopyian-4, 4'- 
imida2oIidine]-2-carboxamide (also known as SNK-860); 

Among the more preferred aldose reductase inhibilora of this invention are minalrestal; 
Tolrestat, Sorirfnil, Melhosorbinil, Zopoh»sta1i Epah^stat, Zenarestat, Imirestat and 
Ponahrestat or the pharmaceuticany acceptable salt forms thereof . 

The alpha-glucosidase inhibitors use&l for the method of the present mvention include 
miglitol or acaibose, or the phatmaceutically acceptable salt form thereof 

Sulfonylurea agents useful with the method of the present invention include glipizide, 
Glyburide (GUbenclamide), Cloipropamide, Tolbutamide, Tolazamide and Glimepiride, or 
the phatmaceutically acceptable salt forms thereof 

Preferably, said supplementary pharmaceuticaUy active agent is selected from the group 
consisting of a rapid acting insulin, an intermediate acting insulin, a long acting msulin, a 
combination of intermediate and rapid acting msulms, Inalrestat, Tolrestat^ Sorbinil, 
Methosorbmil, Zqpohestat, ^ahestat, Zenarestat, Imirestat, Ponalrestat; ONO-2235, GP- 
1447, CT-112, BAL-ARI 8. AD-5467, ZD5522, M.16209, NZ-314, M-79175, SPR-210, 
ADN 138. or SNK-860. MigHtol, Acarbose, GKpizdde, Glyburide. Chlorpropatnide. 
Tolbutamide, Tolazamide, or Glhnepriride. 
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The con9)ounds of the mvention. togefter with a conventionally employed adjuvant, 
rier, dihient or excipient may be placed into the form of pharmaceutical compositions and 
unit dosages thereof and in such form may be employed as soUds, such as tablets or filled 
c^sules, or liquids such as sohrtions, suspensions, emulsions, elixirs, or c^sules filled 
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with the same, all for oral use, or in the fonn of sterile injectable solutions for parenteral 
(including subcutaneous use). Such pharmaceutical compositions and unit dosage forms 
Ihereof may comprise ingredienls in conventional proportions, with or without additional 
active compounds or principles, and such unit dosage forms may contain any suitable 
5 effective amount of the active ingredient commensurate with the intended daily dosage 
range to be employed. 

When employed as pharmaceuticals, the benzothiazole derivatives of this mvention are 
typically administered in the form of apharmaceutical composition. Such cQnq)ositions can 
be prepared in a manner well known in the pharmaceutical art and comprise at least one 

10 active conqwundGenetaUy, the conqpoundsofthis invention are administered in a 

pharmaceutically effective amount. The amount of the compound actually administered 
will typically be detemiined by a phyacian, in tiie li^t of the relevant circumstances, 
including the condition to be treated, the chosen route of administration, Ihe actual 
compound administered, the age, weight, and response of the individual patient, the 

15 severity of the patient's synoptoms, and the like. 

The pharmaceutical compositions of tiiese inventions can be administered by a variety of 
routes including oral, rectal, transdermal, subcutaneous, into:avenous, intramuscular, intra- 
thecal, intr^eritoneal and intranasal. Depending on the intended route of deKvery, the 
compounds are preferably formulated as eitiier injectable, topical or oral compositions. The 
20 compositions for oral administration may take the form of bulk Hquid solutions or suspen- 
sions, or bulk powders. More commonly, however, Ihe compositions are presented in unit 
dosage forms to feciUtate accurate dosmg. The term "unit dosage forms" refers to physi- 
caUy discrete units suitable as unitary dosages for human subjects and otiier mammals, each 
unit coniaining-apredetsimmedqaamity of active msterial calculated to produce me 
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remainder bemg various vehicles or carriers and processing aids helpful for forming the 
desired dosing form. 

Liquid forms suitable for oral administration may include a suitable aqueous or nonaqueou 
vehicle with buffers, suspending and dispensing agents, colorants, flavors and the like. 
SoKd fonns may include, for example, any of the following ingredients, or compounds of « 
similar nature: a binder such as microcrystalline cellulose, gum tragacanlh or gelatine; an 
excipient such as starch or lactose, a disintegrating agent such as algmic acid, Primogel, or 
com starch; a lubricant such as magnesium steaiate; a ghdant such as colloidal silicon dio- 
xide; a sweetening agent such as sucrose or saccharin; or a flavoring agent such as pepper- 
mint, methyl saliQrlate, or orange flavoring. 

Injectable compositions are typically based upon injectable sterile saline or phosphate- 
buffered saline or other injectable carriers known in the art. As above mentioned, the. 
benzofliiazole derivatives of formula I in such compositions is typically a minor 
canq)onent, ftequenfly rangmg between 0.05 to 10% by weight witii the remainder being 
the injectable carrier and the like. 

The above described components for orally administered or injectable compositions are 
merely representative. Furflier materials as well as processing techniques and the like are 
set out in Part 5 a£ Remington 's Pharmaceutical Sciences, 20* Edition, 2000, Marck 
PubHshmg Company, Easton, PennsyWania, which is incorporated herein be reference. 

The confounds of this invention can also be administered in sustained release forms or 
fiom sustained release drug delivery systems. A description of representative sustained 
release materials can also be found in fbs incorporated materials in Remington 's 
Pharmaceutical Sciences. 



Example 1 : Prepara tion of a pharmaceutical formulation 

The following formulation examples iUustrate representative pharmaceutical compositions 
according to tiie present invention being not restricted thereto. 
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Formulation 1 - Tablets 

A benzothiazole compound of formula I is admixed as a dry powder with a dry gelatin 
binder in aa ^oximate 1:2 weight ration. A minor amount of magnesium stearate is 
added as a lubricant. The mixture is formed into 240-270 mg tablets (80-90 mg of active 
5 benzothiaa>le cornpound per tablet) in a tablet piess. 



Fnmmlation 2 - Capsules 

A benzoftiazole compound of formula I is admixed as a dry powder with a starch diluent in 
an approximate 1:1 wei^t ratio. Tlie mixture is fiUed into 250 mg c^sules (125 mg of 
10 active benzothiazole compound per capsule). 

Fmcmulaiion 3 - Liquid 

A benzofliiazole compound of fijrmula I (1250 mg), sucrose (1.75 g) and xanthan gum (4 
mg) are blended, passed through a No. 10 mesh U.S. sieve, and then mixed with a 
previously prepared solution of microcrystalline cellulose and sodium carboxymethyl 
15 cellulose (1 1 :89, 50 mg) in water. Sodium benzoate (10 mg), flavor, and color are diluted 
with water and added with stirring. Sufficient water is then added to produce a total volume 
of 5mL. 

Formulation 4 — Tablets 

A benzothiazole compound of formula I is admixed as a dry powder with a dry gelatin 
20 binder in an approximate 1 :2 weight ratio. A minor amount of magnesium stearate is added 
as a lubricant The mixture is formed into 450-900 mg tablets (150-300 mg of active 
benzothiazole compound) in a tablet press. 



FormuMion 5 — In^ectian 
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Example 2 : Biological assay 

In vivo assay ; Experimental model of type n diabetes foral postprandial glvcemia in 
db/db micel 

The following assay aims at detennining the anti-diabetic effect of the test compounds of 
5 fomxula (I) in a model of pos^randial glycemia in db/db mice, in vivo. 

The assay was perfomied as follows : 

A total of 1 8 db/db mice (about 8-9 weeks; obtained from IFFACREDO, I'Afbreste, 
Fiance) were &sted during 20 hours. 

3 groiq>s, each consisting of 6 animals were formed : 
10 • Group 1 : The animals were administered (per os) a dose of 10 mg/kg of vehicle, 

• GroiQ) 2 : The animals were administered (per os) a dose of 50 mg/kg of the test 
conopound according to formula (Q. 

• Groiq> 3 : The animals were administered (per as) a dose of 100 mg/kg of the test 
compound according to formula (J). 

15 After oral administration of the compounds of formula (I) solubilized or suspended in 

CarboxyMethylCellulose (0.5%), Tween 20 (0.25%) and water as vehicle, the animals had 
access to commercial food (D04, UAR, Villemoisson/Orge, France) ad libitum. The 
diabetic state of the mice was verified by detennining the blood glucose level before drug 
administration. Blood glucose and serum insulin levels were then detomined 4 hrs after 

20 drag administration. 

The determination of the blood glucose level was performed using a g^ucometer (Precision 
Q.LD., Medisense, Abbot, ref 212.62.31), 
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The determmation of the Insulin level was performed using an ELISA kit (Crystal CHEM, 
Ref.INSKR020). 

Changes in blood glucose and serum insulin of drug treated mice were e3qpressed as a 
percentage of control (group 1 : vehicle treated mice). 

Trealment (per os) of the animals with test compounds of formula (E), at a dosage of 50 
mg/kg, decreased the blood glucose level induced by food intake by about 20-40% and the 
blood insulin level by about 20-65% compared to the animals treated by the vehicle (Group 

1). 

For instance, upon usmg l,3-benzothiazol-2-yl(2-{[4-(moipholin-4-ylme1hyl)benzyl]oxy>- 
pyrimidin-4-yl)acetonitrile as test confound (100 mg/kg, p.o.), the decrease of 22% in 
blood glucose level as well as a decrease of 36% in Ihe insulin level was 
determined (conipared to the animals treated by the vehicle (Qroxxp 1)): 

For instance, upon using l,3-benzofhiazol-2-yl(2-{[2-(3-pyridinyl)ethyr|amino}-4- 
pyrimidinyl)acetonitrile as test compound (100 mg/kg, p.o.), the decrease of 38% in blood 
glucose level as well as a decrease of 64% in the insulin level was determined {poaspaseA to 
•the animals-trsated by the vehicle (Group 1)) : . 
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Claims 

Use of benzoHiiazole derivatives according to foimula I 

H 

aN CN 
>=< « 
S G-L 

as well as its taufonners, its geometrical isomers, its optically active forms as enantio- 
mers, diastereomers and its racemate forms, as well as pharmaceutically acceptable 
salts thereo:^ wherein 

G is an pycbmidinyl groiq). 

L is an Ci-Q-alkoxy, or an amino group, or an 3-8 membeied heterocycloalkyl, 
containing at least one beteroatom selected faxn N, O, S; 

R* is selected from the gtoup compising or consisting of hydrogen, sutfonyl, amino, 
Ci-Q-alkyl, Cz-Ce-alfcenyl, C2-C(f-aIl!ynyl or Ci-Q-allcDxy, atyl, halogen, cyano or 
hydroxy. 

for the preparation of a medicament for the treatment of metabolic discHrders mediated 
by insulin resistance or hyperglycemia, comprising diabetes type E; inadequate glucose 
tolerance, insulin resistance, obesity, polycystic ovary syndrome (PCOS). 

Use according to claim 1, wherein the disease is diabetes type IL 

Use according to claim 1 or 2, wherein R* is H or C1-C3 alkyL 

Use according to arrjr of claims 1 to 3, wherein the con^und has any of formulae (la), 
(la')or(la"): 
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wheiein is is selected firom the group comprising or consisting of hydrogen, 
sulfonyl, amino, Ci-Ce-aDsyl, C2-C6-alkenyl, C2-C6-alkynyl or Ci-Cg-alkoxy, aiyl, 
lialogen, cyano or hydroxy, and 

L is an amino group of the formula -NR^R* wherein R' and R"* are each 
independently from each other H, Ci-Q-alkyl, Ca-Ce-alkenyl, C2-C6-alkynyl, Ci-Q- 
Okoxy, aryl, heteroaryl, saturated or unsatorated 3-8-membered cycloaDcyl, 3-8- 
memberedheterocydoallqrl, (wherein said cycloalkyl, heterocycloalkyl, aiyl or 
heteroaryl groups may be fiised with 1-2 fbrther cycloalkyl, heterocycloalkyl, aiyl or 
heteroaryl group), Ci-Ce-alkyl aryl, Ci-Ce-alkyl heteroaryl, Ci-Q-alkenyl aiyl, Ci- 
Ce-alfcenyl heteroaryl, Ci-Ce-^kyuyl aryl, Ci-Ce-aikynyl hetefoaryl, Ci-Qj-alkyl 
cycloalkyl, Ci-Ce-alkyl heterocycloalkyl, Ci-Cg-alkenyl cycloalkyl, Ci-Ce-alkenyl 
heterocycloalkyl, Ci-Ce-alkynyl cycloalkyl, Ci-Cg-alkynyl heterocycloalkyl, or 

R' andR'^ may fiMcm a ring together with the nitrogen to which they are bound. 

Use according to claim 4, wherein R^ is hydrogen or a methyl or elhyl or propyl group 
sndRf is^lected jfram the group con^sting of (Ci-C6)-aikyL, Ci-Cg aikyi-aryl, Ci-Ce- 
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nitrogen to which they are bound, whereby said optional substituent is selected from 
the group consisting of Ci-Q-alkyl, Cz-Cg-alkenyl, Ca-Q-alkynyl, Ci-Q-alkoxy, 
aryl, heteroaryl, saturated or unsaturated 3-8-membered cycloalkyl, 3-8-memhered 
heterocyclcalkyl, (wherein said cycloalkyl, heterocycloalltyl, aryl or heteioaiyl 
groi^ may be fiised with 1-2 finrther cydoalkyl, heterocycloalkyl, aryl or hetaroaiyl 
groi^), Ci-Cfi-alkyl aiyl, Ci-Cg-alkyl heteroaryl, Ci-Ce-alkenyl aryl, Ci-Q-alkeaiyl 
heteroaryl, Ci-Ce-allqmyl aryl, Ci-Q-aftynyl heteroaryl, Ci-CVs-alkyI cycloalkyl, Ci- 
C6-a]kyl heterocycloalkyl, Ci-C6-alkenyl cycloalkyl, Ci-Cg-alkenyl heterocycloalkyl, 
Ci-Q-alkynyl cycloalkyl, Ci-Ce-alkynyl heterocycloalkyl. 

Use accordmg to claim S wherein L is selected fiom : 




whareinnis 1 to 10, preferably 1 to 6, 

and are independently selected from each other from the group consistiQg of 
H, Ci-Cio alkyl, aryl or hetero-aryl, Ci-Ce alkyl-aryl and Ci-Cg-alkyl-heteroaryl. 

Use according to any of the preceding claims wherein the compound is selected from 
the following group: 



1 3-benzothiazol-2-yIC2,6-dimethoxy-4-pyrimidinyl)acetQnitrile 
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pyrimidmyl)acetcMoitrile 

U*ena«hiazoM-34[2-(l-pipe«ztoyl)-4-py^ 

l^.ben»«azot2-yip<4-n«flvM-PiP<»-*»y'>^«^ 
U*e,m,M«zol.2-yll2<4.mo.pholi.>yl)^pyri«ridm 

13*e.,zotbiazot2.yipKmeAylamiBO)-4-p,tim 

,3..e„^l-2-yK2-{4.t2<4.,n»^li>^«'«^ll-l-P^ 

acetoBitrile 

,>.e»z»a^^2-yU244^1<»yHl.ipe^«-**>^ 

U*enzo«a«,^2.,l[2<4.h,d««y-l-piperiainy«^py^ 

l,,*e»zotMa«,l-2-yK2.«2Kdto=^ta»ino)ea^n«mno>^^ 

w:waai.«.t2-yii2KSm«&yi»^ 

134»»»ad<.zol-2.yU2.[(2-m.UK«yeftyl)a^^ 

U*en»«Ua«.t2-yim(2-hy*oxy»*y«-^t^'^'^^ 
,,3-benzotozol-2.yip-a««yI»-«°)-4-I'^^ 



-36- 

l,3-benzotWazol-2-yl(2-{[2-(2-pyridmyl)ethyl]amino}-4-pyiiimdinyl)a^ 
l,3-benzDlhiazol-2-yl{2-[(2-pyridmylme1hyl)ainmo]-4-pyri^ 

l,3-benzothiazol-2-yl{2-[4-(m-l,2,3-benzotriazol-l-yl)-l.piperidinyl]-4^ 
pyriimdinyl}acetomtrile 

l,3-benzolliiazol-2-yl{2-[4-(2-pyrazmyl)-l-piperazmyl]-4-py^ 

l,3-beiiz»tUazol-2-yl{2-[4-(2-pyrimidmyl)-l-pipera2myl]-4-^ 

l,3-beozothiazol-2-yl(2-{[2-(3-pyridinyl)ethyl]amino}-4-py^ 

l,3-beiizolMazol-2-yl(S-bn>mo-2-{[2<djmethylaii^ 
acetonitnle 

l,3-benzotbiazol-2-yl{2-[(2-moip]M>]m-4-yle11iyl)amjn^ 

13-benzolMazol-2-yl[2-(4-{3-[(trifluoromethyl)sulfoiiyl]anilmo}p^ 
yl)py]itmdin-4-yl]acetoiiitrile 

13-bemrotWazol-2-yl(2-{[3-(2-ox(q)yrrolidm-l-yl)propyl]amino}p>a^ 
acetomtrile 

l,3-benzothiazol-2-yl(2-{methyl[3-(methylainino)propyl]ai^ 
yl)acetoiiitrile 

l,3-benzolMazol-2-yl(2-{[3-(4-methylpiperazm-l-yl)pKq)yl]an^ 
acetonitrile 

l,3-betm>lMazol-2-yl{2-[(3-motpholin-4-ylp«)pyl)ainmolpyiitm 

1 ,3-benzothiazol-2-yl(2-{[2-(l -methyl-lH-mnda2»l-4-yl)ethyl]ammo}pyrimidin-4- 
yl)acetoiutrile 

l,3-benzolWazol-2-yl(2-{[2-(lH-mdol-3-yl)ethyl]amino}pyiimidin-4-yl^ 
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l,3-benzotMazol-2-yl(2-{[2-(4-hydroxyphenyl)etliyl]amino}pyrimidin 

tert-bu1yl({4-[l,3-benzolMazol-2-yl(cyano)metJiyl]pyrimi^^ 

{2-[(3-ammopropyl)aniino]pyiiimdin-4-yl}(l,3-benzot^ 

{2-[(2-ammoeihyl)airdno]pyriimdin-4-yl}(l,3-beiizo1^^ 

13-benzotMazol-2-yl(2-{[3<dimethylanuno)propyl]ainmo}pyriim 

l^-benzothiazol-2-yl{2-[(2-piperidm-l-yle1hyl)ammo]pyiM^ 

l,3-benzo1hiazol-2-yl(2-{[2-(l-methyl-lH-inridazol-5-yl)e1iiyl]anm 
yl)acetomtrile 

l,3-^benzo1iiiazol-2-yl[2-(benzylammo)pyrim 

isopropyl 3-({4-[l ,3-benzotWazol-2-yl(cyano)methyl]pyriimdiii-2- 
yl) amino)piopanoate 

l,3-benzothiazol-2-yl{2-[(3-hy<kox>^ropyl)anuno]pyriimdin^ 

i,3-benzo1iiiazol-2-yl{2-[(i^djn-^^^^ 

l,3-bettrotMazol-2-yl{2-[(pyridin-4-yhne1iiyl)ammo]pyii^ 

tert-butyl 4-[2-({4-[l ,3-benz»tWazol-2-yl(cyano)me1iiyl]pyrimidin-2-yl}aimno)- 
efhyl]pheD.ylcarbamate 

f2-{[2-(4-anj33iGfpissayl>8thyl3six^ 
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l,3-benzothiazol-2-yl(2-{[2-(2-fluorophenyl)e1hyl]amm 

l,3-benzolMazol-2-yl[2-({2-[3-(trifluorome1hyl)phe^^ 
yl]acetomlrile 

1 ,3 -benzolMazol-2-yl {2-[(2-hydroxy-2-phenylefhyl^ 

l,3-benzothiazol-2-yl{2-[(2-{[3<1rifluoromelhyl)pyri 
py]imidiii-4-yl}acetomtcile 

1 ,3 -beiizothiazol-2-yl(2- { [2-(3 -chlorophenyl)ethyl]aimno}pyTiimd^ 

1 ,3 -beiizofhiazol-2-yl(2- { [2-(3 ,4-dicMoiX)phenyl)eihyl]ammo}pyxiimdm-^ 
yl)acetomtrile 

l,3-benzothiazol-2-yl(2-{[2-(4-me1hoxyphenyl)eth^ 
yl)acetomtrile 

l,3-beiizolMazol-2-yl(2-{[2-(4-mefhylphenyl)e&^ 

l,3-benzothiazol-2-yl(2-{[2-(3-fluorophenyl^^ 

1 ,3 -benzotMazol-2-yl(2-{[2-(4-phenoxyphenyl)ethyl]aiim 
yl)acetomtiile 

1 ,3 -benzothiazol-2-yl(2- { [2-(2-phenoxyphenyl)e&yl]amino}pyriimdin-^ 
yl)acetomtijle 

l,3-benzotliiazol-2-yl(2-{[2-(4-bromophenyl)ethyl]aixm 

l,3-beiizolUazol-2-yl(2-{[2-(4-fluorqphenyl)e1hyl]airm 

1 ,3 -benzotWazol-2-yl{2-[(2-[l ,r-biphenyl]-4-ylethyl)ammo^ 
yl}acetomtnle 
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l,3-beiizolWazol-2-yl{2-[(2-{4-|>ydroxy(oxido)aimno]ph 
4-yl}acetomtnle 

l,3-benzolMazol-2-yl(2-{[2-(m-l,2,4-triazol-l-yl)e%^ 
yl)acetomtrile 

l,3-benzofMazol-2-yl(2-{[3-(lH-pyTazol-l-yl)propyl]ai^ 
yl)acetomtrile 

4-[2-({4-[l,3-benzolMazol-2-yl(cyano)methyl]py^ 
sulfonamide 

{2-[(2-pyridm-3-ylethyl)ainino]pyriimdin [5-(trffluoromethyl)-l ,3-benzothiazol- 
2-yl]acetonitrile 

l,3-benzolMazol-2-yl{2-[(lH-te1xaazol-5-ylme1hyl)ai^ 

1 ,3-benzoMazol-2-yl[2-(benzyloxy)pyiiinidm 

l,3-beiizothiazol-2-yl{2-[(4-pyridin-3-yIben^ 

i;3-beiizolMta6l-2-yl[2-(pyri 

l,3-benzolMazol-2-yl[2-(pyridm-2-ylme1iioxy)py^ 

l,3-benzothiazol-2-yl[2-(3-pyridin-2-ylpropoxy)pyrim 

l,3-benzolWazol-2-yl{2-[(4-mefhoxybenzyl)oxy]py^ 

l,3-beii2»1iua2oi-2-yi[2-(pyridm-3-ylni0to 
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1 ,3 -beiizofhiazol-2-yl {2*[(3,4-dicUozobeBzyl)oxy]pyiiimdiB-^ 

13-benzotMazol-2-yl[2-({3-[(dimethylairuno)m 
yl]acetotiitcile 

l,3-benzothiazol-2-yl{2-[(l-oxidopyridin-3-yl)metho^ 

l,3-benzotWazol-2-yl(2-{[4-(moipholm-4-ylmetJiyl^^ 
yl)acetomtrile 

1 ,3 -befizothiazol-2-yl {2-[(4-pyridm-2-ylbejizyl)oxy]pyiimi^ acetonitrile 

1 ,3-benzothiazol-2-yl(2- {[4-(pip^din-l -ylmethyl)beiizyl]oxy }pyri^ 
yl)acetomtrile 

l,3-benzotMazol-2-yl[2-(4-methoxyphenoxy)pyrim 

1 ,3 -benzothiazol-2-yl[2-(4-butoxyphenoxy)pyriinidm 

{2-[4-(4-acetylpipera2m-l -yl)phenoxy]pyrimidin-4-yl} (1 ,3-beDzothiazol-2- 
yl)acetom1rile 

[2-(4-metlioxyphenoxy)pyriimdin-4-yl][5-(t^ 
yl]acetom1rile 

N-[2-({4-[l,3-beiizo11iiazol-2-yl(cyano)methyl]pytindd^ 
chlorobenzamide 

l,3-beiiz»tMazol-2-yl(2-metboxy-4-pyrimidm^ 

1 ,3-beiizothiazol-2-yl[2-({4- [(4-inethylpiperazm-l -yl)methyl]benzyl} oxy)pyritnidiii 
yl]acetomtrile 

l,3-benzothiazol-2-yl[2-({4-[(4-beii2yl-pipei^^ 
4-yl]acetanitnle 
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l,3-beim>tbiazol-2-yl(2-{[4-(piperazm-l-ylme1hyl)b^^^ 
yl)acetonitrile 

U.benzothia«.l-2-ym{4-[(4.fcm.ylpiperazta.l-yI^ 

yl]acetomtrile 

2-yl)acetomtrile 

(3H-Benzo11«azol-2-yKdene).{2-[4-(4.[l,2,4]o^^ 
ylmethyl)-benzyloxy]-pyriinidm-4-yl}-acet^ 

4.(4.(4-[(3H-Benzotinazol-2-yHdene)-cyano-methyl]-p^ 
benzyl)-piperazme-l-carboxylic acid meliiyl ester 

2-[4-(4-{4-[(3H-BeBzothiazol-2-yKdene).cyano.methyl]-p 
benzyl)-pipetazm-l-yl]-ace1amide 

(2.{4-[4-(2-AimBO-acetyl)-pipen.riB.l-ylm^^^^ 
benzothiazol-2-yUdene)-acetonitrile 

[4.(4.{4:[(3H-BenzolMazoi:2:yfi^^^^^ 
benzyl)-pipetazm-l-yl]-acetic acid mefliyl ester 

(3H-Benzo1hiazol-2-yKdeneH2-{4.[4<2-meflioxy.^^^^^ 
benzyloxy}-pyrimidin-4-yl)-acetonitrile 

4.(4.(4-[(3H-Benzotozol-2-yHdene)-cyano-met^^^^^ 
btasyn-pipsiasinB-l-c^"^'^'^*^ add dhnetiiyiamide 
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(3H-Benzothiazol-2-ylidene)-(2- {4-[4-(2-hydn>xy-ethyl)-pipeiazm-l -ylmet^^ 
benzyloxy} -pyiirnidm-4-yl)-acetoiutrile 

9. Use according to any of fhe preceding claims &rther comprising at least one 

5 supplementary drug selected from the group consisting of insulin, aldose reductase 

inhibitors, alpha-glucosidase inhibitors, sulfonyl urea agents, biguanides, thiazolidine; 
PPARs agonists, GSK-3 mhibitors. 

10. Use according to claim 9 wherein said supplementary drug is selected from the group 
consisting of a rsq[nd acting insulin, an intermediate acting insulin, a long acting 

10 insulin, a combination of intermediate and rapid acting insulins, Minalrestat, Tolresta' 

Sorbinil, Methosorbinil, Zopolrestat, Epalrestal^ Zenarestat, Imiiestat, Ponalrestat, ' 
ONO-2235, GP-1447, CT.112, BAL-ARI 8, AD-5467, ZD5522, M-16209, NZ-SM, 
M-79175, SPR-210, ADN 138, or SNK-860, MigBtol, Acarbose, Glipizide, Glyburidf 
Chlorpropamide, Tolbutamide, Tolazamide, or Glimeprhide. 

15 r 
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Abstract of the inventjcm: 

The present invention is related to the use of benzothiazole derivatives for the manufecture 
of a medicament for the trealment of metabolic disorders mediated by i nsii lin resistance or 
hyperglycemia, comprising diabetes type n, inadequate glucose tolerance, insulin 
5 resistance, obesity, polycystic ovary syndrome (PCOS). 



G is an unsubstituted or substituted pyrimidinyl group. 

L is an unsubstituted or substituted Ci-Ce-alkoxy, or an amino group, or an unsubstituted or 
10 a substituted 3-8 membered heterocycloalkyl, containing at least one heteroatom selected 
from N, O, S (e.g. a piperazine, a piperidine, a morpholine, a pyrrolidine). 

is selected from the group comprising or consisting of hydrogen, sulfonyl, amino, 
unsubstituted or substituted Ci-Ce-alkyl, unsubstituted or substituted C^-Ce-alkenyl, 
unsubstituted or substituted C2-C6-alkynyl or Ci-Q-alkoxy, unsubstituted or substituted 
15 aryl, halogen, cyano or hydroxy. 
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